Changes in the synthesis and intracellular localization of nuclear proteins during embryogenesis in the sea urchin Strongylocentrotus purpuratus.
A rapid, gentle technique is described for the isolation of nuclei from sea urchin embryos. Using this technique, we have analyzed the synthesis and accumulation of nonhistone nuclear proteins during sea urchin development by two-dimensional gel electrophoresis. Most nuclear proteins fall into one of three patterns of synthesis, which are distinguished by maximal rates of accumulation at early (prior to hatching blastula), middle (hatching blastula/gastrula), or late (prism/pluteus) stages of development. Over 60% of observed nuclear proteins undergo apparent qualitative changes in synthesis and accumulation between the 64-cell and pluteus stages. Most of these changes represent appearances of new proteins. A large number of qualitative changes occur very early in development; the period of greatest change is between the 64-cell and 200-cell stages. Over half of the proteins which first appear in the nucleus subsequent to the 64-cell stage are synthesized at stages prior to the time of their initial appearance in nuclei, but are excluded from nuclei for some time.